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A Fluvial Journey

Fluvial- of, relating to, or living in a stream or river

Fluvial Geomorphologythe study of how moving water shapes a landscape over 1

Flowing wéter alwayé wants to carry a sedlment IC
Sinuosity Is inversely proportional to slope



Hydrology- the study of the distribution and movement of water on and below the
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PERCIPITATION, DEPOSITION / DESUBLIMATION
ACCUMULATION, SNOWMELT, MELTWATER, SUBLIMATION,
Water droplets fall from clouds —_—— DESUBLIMATION/DEPOSITION

as drizzle, rain, snow, or ice. Snow and ice accumulate, later melting back
ADVECTION into liquid water, or turning into vapor.

Winds move clouds through

the atmosphere. B

CONDENSATION, CLOUDS, FOG
Water vapor rises and
condenses as clouds.

SURFACE RUNOFF, CHANNEL RUNOFF,
RESERVOIRS

Water flows above ground as
runoff, forming streams, rivers,
swamps, ponds, and lakes.

EVAPORATION
Heat from the sun causes £
water to evaporate.

PLANT UPTAKE, INTERCEPTION,
TRANSPIRATION

Plants take up water from the
ground, and later transpire it
back into the air.

HYDROSPHERE, OCEANS
The oceans contain

97% of Earth's water] ~——<_

INFILTRATION, PERCOLATION, SUBSURFACE
FLOW, AQUIFER, WATER TABLE, SEEPAGE,
SPRING, WELL

Water is soaked into the ground,
flows below it, and seeps back out
enriched in minerals.

S

The Water Cycle |

Water moves around our planet by
the processes shown here. The water
cycle shapes landscapes, transports
minerals, and is essential to most life
and ecosystems on the planet.

VOLCANIC STEAM, GEYSERS, SUBDUCTION
Water penetrates the earth’s crust, and
comes back out as geysers or volcanic steam




Where is Earth’s Water?

Atmosphere  Living things
0.2

Other saliné
water 1.0%

Oceans

96.5% )
Glaciers
and
ice caps
68.6%

Total global Freshwater Surface wate
water other freshwater

Source: lgor Shikloma 5 chapter "World fresh water resour ‘eter H. Gleick {editor),
1993, Water in Cri uide to the World's Fresh Water Ress (Mumbers are rounded).

- Waterin, on, and above the Earth

‘ @ Liquid fresh water Howard Periman, USGS
y Jack Cook, Adam Nieman
‘ . Freshwater lakes and rivers Data: lgor Shiklomanov, 1593

(1) Total Global Water (sphere over western U.S., 860 miles in diameter)
(2) Fresh liquid water in the ground, lakes, swamps, and rivers

(sphere over Kentucky, 169.5 miles in diameter)
(3) Freshwater lakes and rivers

(sphere over Georgia, 34.9 miles in diameter).



General Differences Between
Streams and Lakes

Streams (Lotic) vs lLakes (Lentic)

One direction of flow, upstream
to downstream

Normally oxygen rich

Shallower
Narrower and longer

Various effects from different
terrestrial environments along
the stream’s course, The
shoreline has more potential to
affect water quality because a
larger portion of the water body
is near shore.

Stream continually cuts into the
channel, making it longer, wider,
and deeper

Age progression of a stream
goes from young stream, narrow
and shallow, to mature stream,
wider and deeper

Shorter retention time for water

Top and bottom waters generally
have the same temperature

Various flows, no particular
direction

Oxygen depletion exists at
times in deeper water

Deeper
Wider and shorter

Terrestrial environment similar
all around the lake shore. A

smaller portion of the water is
in close proximity to the shore.

Lakes become shallower over
time from depositing sediments

Age progression of a lake or
pond goes from lake to marsh
or swamp to land

Longer retention time for water

May have different
temperatures from the top to
bottom

Flowing Water vs. Nonflowing Water
Lotic vs. Lentic




The Geography
of Flowing Water

Waterway 2 N

River/Stream/Creek
-abody of water &
flowing alonga &

channel

Fluvial Geomorphology BRSEE

Fluvial Anatomy 4 “H
A river or stream starts at the hasedilie i

sourceor headwatersand flows &
along its course/channel ending .
a confluencewith another strea y . L Pelta _ Estuary
or river gributaries) or drains intc Pa

a lake, sea, gulf, or ocean at it SEEIEEEEIE

mouth forming a delta/estuary

Oxbow Lake -/

Channel_" = _ Mouth



Problem of Anatomy and Fluvial Languggaouth, head, source
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river empties, has done the cause of conservation incalculable harm.

Our river imagery is muddied at its source.

We speak of the head of a river, but there is no mouth in the head

That orifice in our curious anatomy is at the other entfe speak ahe source of a
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by Roy Bedichek




Problem of Anatomy and Fluvial Languggaouth, head, source
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its aillment, for there we find out what it is being fed, whether it is digesting what it

taking in, the condition of its circulatory system, and whether or not its eliminatior
are normal.

By the same token, there is generally no worse place to begin the treatment of th
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Bedichek (left) with Walter Prescott Webb and Dc
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by Roy Bedichek




Fluvial Languag

Watersheds vs.
Drainage Basin/
Catchment Area

Awatershed(US
usage) odrainage
basin/catchment ares:
(British usage) is an
area of land which is
drained by a river an
its tributaries.

S pem—
| ‘ m S;mru o ~
s \ /I)mmugc Basin [/, In British usage, a
N rrvuney PP \/atcrshed is the
' ( B boundaryseparating
\ \ gy one drainage basin
‘&" =l from another. It
\,,,nm;'/ usually follows the
ridge or crest of a hill
or mountain.
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River Networlc The Strahler Stream Order

Strahler number or HortogStrahler number

w a mathematical tree with a numerical measure of its branching complexity

w These numbers were first developed in hydrology by Robert E. Horton (1945) «
Arthur Newell Strahler (1952, 1957)

w They are referred to as the Strahler stream order and are used to define strear
based on dierarchy of tributaries

ranking of the streams based WATERSHED

on the Strahler classification HOUNDARY

1,2.3,4 = STRAHLER'S
STREAM ORDER

a) Plan view of basin




Fluvial Landscape®rainage Patterns

DENDRITIC - tributaries meet
at loww angles and branchin
random, tree-like pattern. Fomm
on roughly planar surfaces of
conmsistently erodable rocks or
sediment.

FLINT)CHATTAHOOCHEE!
APALACHICOLA SYSTEM
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J TRELLIS - Shott tributaries

meet long trunk streams at near
right angles. Few connections
hetween trunks. Form onfolded
or tilted sedimentary rocks of
different resistances to erosion.

POTOMAC SYSTEM

RECTANGULAR — Straight
tributaries meet straight trunk
streams. Bends approximate
right angles. Form on faulted ot
othenwise fractured bedrock.
(ANGULAR drainage is similar
hut bendsfjunctions are at some
angle other than 90%).

COTTONWOOD CREEK,
UTAH (ANGULAR DRAINAGE)

17

RADIAL — Flow outward from
a welldefined central point.

Form on volcanoes and other
. round uplifts of the land.

DRY VALLEYS ON NORTH

{l\._ MENAN BUTTE, IDAHO



Flowing Water and ErosianEarth Writing

William Morris Davigieso- 1934)- American geographer, geologist, geomorphologist,
and meteorologist, often called the "father of American geography".

The Geographical Cyajd=rosion Cycle Davis Concept

His most influential scientific contribution wa
0KS a3S23aNFLIKAOFE Oe |
erosion, first defined around 1884, which wa f/ B
a model of how rivers create landforms. I

Flowing water always wants to carry
sediment load

*&Z
3\ d / Badrock

YOuthful

The Rivers And Valleys
Of Pennsylvania (1889)

William Morris Davis



Waterways: The Life of a RiwgDavis and the Metaphorical Landscap
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w Its youthful headwatersare steep and ruggedt rushes toward the searoding bed

and bank on its way

w In its central part, it isnature, winding sedately through wide vallegsljusted to its
duty of transporting water and sediment

w Near its mouth it has reached, in @il age a nearly level plain through which it
wanders ina somewhat aimless course toward final extinctamit joins the ocean
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Davis Concept

1. Upper Course 2. Middle Course 3. Lower Course

Decreasing Gradient !

e

T

Youthful

Predominantly
Erosion

Lateral Erosion Alluvium Deposition

Vertical Erosion (Valley Widening)
(Cutting Down)




The Dean of American Fluvial Geomorphologyna Leopold
(October 8, 1915 2006)

w He was a leading U.S. geomorphologist and hydrologist
w Son of Aldo Leopold
w USGS 19502, UC Berkeley 194856

A View of the Rivgl994, reprinted 2006).

Water, Rivers and Creefd€997).

Fluvial Processes in Geomorphol{t§64).

Round River: From the Journals of Aldo Leg@d8ld?2) Editor.

The Virtual Luna Leopold Projéttp://eps.berkeley.edu/people/lunaleopold/

Water, Rivers and Creeks

A\ B.LEOPOLD




Fluvial Geomorphology

the study of how moving water shapes
landscape over time

Flowing water always wants to
carry a sediment load

Sinuosity Is inversely proportionze
to slope



